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Description 

The present invention relates to the field of 
encapsulating bWogicaBy active materials in order to 
obtain a sustained release thereof as is desirable 
vrithin many different technical fields, such as for inst- 
ance to have a longer lasting effect of a pharmaceuti- 
cally active material. More specifically the invention 
relates to a novel encapsulating material or system 
which is themiodynamically stable, which is useful for 
water-soluble as well as water-Insoluble biologically 
active compounds and which enaWea a highly repro- 
ducible sustained release of said biologically active 
compounds. With reference to last-mentioned prop- 
erty the tetm "controlled release' wil be used through- 
out description and daims to emphasize the fact that 
by the present invention the desired sustained 
release of any active compound can be obtained In a 

controlled way. 

One technique of encapsulating biologically 
active materials for sustained-release purposed Is 
disclosed in US Patent Specifications Nos. 
4,016.100; 4.145.410: 4.235,871; and 4,241,046. In 
these applications polynw-water preparations or sys- 
tems are utilized as encapsulating materials. These 
preparations are, however, themxxjynamicalty unst- 
able (dispersions, emulsions and vesides) and con- 
sist of at least two phases. 

The present invention is based on the use of a 
fundamentally different system, viz. a thenmodynami- 
cally stable one-phase composttioh having a well-de- 
fined structure, by which it has turned out possible to 
eliminate^©i;^atleest.drasti^aHy m<Juce disadvantages 
associated with the above^nentioned prior art compo- 
sitions. 

The new composition or system used according 
to the present invention is a non-toxic liquid phase for- 
med from certain amphiphilic substances and a polar 
liquid and is called an L2-phase. The L2-phase is a 
phase known £er se but as far as we know of it has 
previously not been used for the purposes of the pre- 
sent invention. However, for a better understanding of 
the invention the present infomnation can be given 
concerning amphiphHic substances and the l^- 
phase. 

Amphiphilic substances are substances with 
hydrophlic as well as hydrophobic (lipophilk;) groups 
and such substances spontaneously tend to self-as- 
sociate in aqueous systems forming various types of 
aggregates. The L2-phase is one such phase. The L2- 
phase is a liquid phase with water-aggregates in a 
hydrocarbon-continuous medium (see Ekwalt, P.. 
Advances in UquW Crystals. Ed. G.W. Brown, 
Academic Press. New YorV. 1975). The phase can 
coexist in equilibrium with water or a dilute aqueous 
solution. It is known that edible ofls. like soybean oil. 
and water can fomi such a phase in the presence of 
monoglycerides of unsaturated fatty acids, such as 
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sunflower oil monoglycerides (see Fontell et al. J.Col- 
loki Interface Sd. 93 (1 983) 453). Further infonnnation 
about L2-pha36s will be given below in connection 
with the disclosure of the inventton. 

By the present inventton there is accomplished a 
controlled release composition for a biologk^Ily 
active material which compositton shows several 
advantages as compared to the prior art compo- 
sitions. As was menttoned above this is obtained by 
using a special L2-phase as the encapsulating ma- 
terial. More specifically the compositton according to 
the present invention l« characterized in that the 
btologically active material Is dissdvod or dispersed 
in an l-2-phase comprising (a) at least one monog- 
lyceride of an unsaturated fatty acid having 16-22 car- 
bon atoms or a vegetable or animal o3 containing 
such a rrwnoglyceride. (b) at least one triglyceride of 
at least one unsaturated fatty acid having 16-22 car- 
bon atoms or a vegetable or animal ol containing 
such triglycerides and (c) at least one polar liqukl 
selected from water, glycerol, ethylene glycol and pro- 

pylene glycol. 

The above-menttoned L2-phase is advantageous 
for the purposes according to the invention inter alia 
for the following reasons: 

It is themxjdynamlcally stable and therefore, it 
has no tendency to phase separate with time (unless 
chemical decomposition occurs). 

It has distinct hydrophBic and hydrophobic 
domains, which enables It to dissolve (solubilize) or 
disperse both water-soluble and water-insoluble corrv 
pounds. 

The distinct hydrophaic and hydrophobic 
domains represehf trd^pUl^ sth!icture«at-pcits- 
restrictions on the drffuston of added compounds, a 
fact which can be advantageously used for control led- 
release purposes. Thus, the release rate of a bioac- 
tive substance is detenmined by the outer surface of 
the phase towards the surrounding medium and the 
proporttons between hydrophHic and hydrophobic 
domains witiiin the phase. As vras menttoned above 
the L2-phase used in accordance with the present 
invention comprises or consists of a special liquid 
monogiyceride, a special liquid triglyceride and a 
polar liqukl. Once these three components of the sys- 
tem have been specified In each single case, the 
exact composition of the corresponding L2-phase can 
be found in ttie prior art e.g. from a ternary phase 
diagram. An example of such a phase diagram is 
shown in Fig. 1 of the drawing which shows the phase 
diagram for the system of sunflower oil monog- 
jyceride/soybean oil/water at 40«C and 90*»C. The 
two-phase regtons and three-phase triangles are mar- 
ked only at 40''C. Notations: L2. isotropic 'oily' solu- 
tions; C. cubic liquid crystalline phase; D. lamellar 
liquW crystalline phase; F. reversed hexagonal liquid- 
crystalline phase. Concentrations in % (w/w). At room 
temperature the L2-phase has a maximum content of 
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water of about 12-14% (w/w). and sutwtances 
localized in the aqueous regions or aggregates will 
have a highly reproducible sustained release into an 
outside water phase (or polar liquid phase, respect- 
tvely). 5 

Generally, the monogfyceride is a monoglyceride 
of an unsaturated fatty add having 16-22 cartx)n 
atoms. However, often it is not necessary or rather 
preferable not to util ize said monogiycende in the pure 
form but to use instead a natural product containing io 
the same, such as a vegetable or animal oil containing 
the desired nx>nogiyceride. 

According to a preferable emt>odirrtent of the 
composition of the invention the monoglyceride is a 
monoglyceride of an unsaturated fatty acid having 18 is 
carbon atoms or a vegetable or animal oil containing 
the same. An especially preferable nrKDnoglyoeride 
from this group is monooiein or mondinolein or a 
vegetable or animal oil containing the same. 

The tngiyceride used is a triglyceride of at least 20 
one unsaturated fatty acid having 16-22 carbon atoms 
but also in this case a natural product containing said 
triglyceride can replace the same, such as a veget- 
able or aninnal oil containing the desired triglyceride. 

A preferred composition according to the inven- 25 
tion contains as said biglyceride a triglyceride of at 
least one unsaturated fatty acid having 18 cartx)n 
atoms or a vegetat>le or animal oil containing the 
san>e, an especially preferable oP being soybean oil. 

The pdar liquid utilized in the dainr>ed compo- 30 
Sftion is preferably water, but said water can also be 
party or fully replaced by glycerol, ethylene glycol 
and/or propyiene glycol, which polar liquids can t>e 
used for ftne adjustments of the release rates of 
biologically active materiaJs from the L2-pha3e. That 35 
is different polar liquids or different proportions t>e- 
tween polar liquids can be used to control the release 
rate of a specific active material. For such a control or 
adjustment of the release rate comnrxjn salt . I.e. 
sodium chloride, can also be used. 40 

As was mentioned above the exact composition 
of a specific L2-phase is taken from a phase diagram 
while taking into constderation the desired release 
rate for the active compound to t>e encapsulated, 
which rate is determined by a person skilled in the art 45 
by simple routine experiments. However, a F)referat>ie 
weight ratio of monoglyceride to triglyceride is within 
the range of from 1 :1 to 3:1. moTB preferably from 2:1 
to 2,5:1 and espedally 7:3. The content of water (or 
other polar liquid) ts generally determined by the so 
maximum water content of the L2-phase region, 
which is often not above 12-14% (w/w). Therefore, a 
suitable water content is within the range of 4-12. pref- 
erably 5-10%. 

With reference to the term 'biologically active ma- 55 
terial* or similar as used throughout the specification 
and daims it means a compound or composition 
which when present in an effective amount, reacts 



with and/or affects Irving cells and organisms. 

One interesting group of compounds to be encap- 
sulated in accordance with the present inventwn is the 
group of phannaceutical compounds, e.g. antibiotics, 
proteins, sterokis, vitamins and nudeic ackls, penidk 
lin being an example of antibiotic, insulin an example 
of a protein and oestriol and prostaglandins examples 
ofsterokls. 

In connection with proteins it can also be men- 
tkMied that an L2-phase exists in connection with fat 
digestion and absorptran In the intestine (see Und- 
8tP5m etal.. UpWs 19, 1981, 749). We have found that 
this LZ-phase can protect sensitive substances, like 
peptides, from degradation in the gastric environment 
until they are absorbed. Furthemnore. an increased 
uptake has been observed. This L2-phase can func- 
tion as a vehide providing chemical protection and 
controlled uptake in oral administratnn of drugs and, 
thus, in certain cases even an improved uptake in the 
intestinal system. 

The composition according to the Invention when 
used as a phanmaceutical composition is prepared 
with a carrier suitable for oral, rectal or transdemial 
administration or suitable for inhalatk)n. 

Another example of a biologically active material 
to be encapsulated in accordance with the prindples 
of the present invention is a compound for agricultural 
use. such as pestickles, fertilizers and trace ele- 
ments. 

Still another example of an Interesting active 
compound in this connection is a feromone but any 
active substance that can be dissolved or dispersed 
in the L2-phase should be encapsulable in accord- 
ance with the inventk)n. 

Generally, the biologically active material is pre- 
sent in an anriount of 0.1-10% by weight of a ready-to- 
use composition, although the invantk>n is not limited 
to sakJ anrtounts. 

According to another aspect of tiie invention a 
method of preparing the above-nr>entioned controlted- 
release composition is provWed. This method is 
characterized by forming a mixture of the above-derh 
ned nx)nogIyceride and triglyceride In such amounts 
thereof that an L2-phase is formed when said mixture 
is contacted with the polar lk)uld selected from water, 
glycerol, ethylene glycol and propylene glycol, the 
bnlogtcally active material being added t>efore. dur- 
ing or after the formation of said 1^-phase. Generally 
this means that said active material is added to the L2- 
phase when formed but it can also be added e.g. to 
the polar liquid before said L2-phase is formed. 

Before disdosing some preferable embodiments 
of the method according to the invention the following 
should be noted. Since water is the preferable polar 
liquid some aspects or embodiments of the invention 
will be described in connection with water. However, 
this does not mean that tiie general ideas are not simi- 
larly applrcable to the other polar liquids mentioned. 
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The water aggreflates of the U-phase or the Inter- 
faclal zone between the hydrophiiic and hydrophobic 
regions of the phase provide the sites of 
release in the case of active substances solved in the 
phase. In the ca«. of a very low sdubiity of the ac^e 
substance in .he phase It can be dispersed wMun fte 
L2-pha3e. The L2-phase has a very low .nterfaclal 
tension towards an outside water ph^, and It la 
themfbre easly emulsified Into water. When a sera^ 
live substance, e.g. a protein. Is solubDwd Into the 
L2-pha8e. It must first be solved in the water phase. 
Then the protein solution Is mbced with the rnonog- 
lyceride-trifllyceride mbdure. the optimum weight ratio 
of last-mentioned mixture being 7:3. said mbcmg oper- 
ation being pertbmied by dropwteely adding ttie 
monoglycerlde-triglyceilde liquid to the protein solu- 
tion. Only underthese conditions It Is P««i"«;o 
the nath« protein stnjcture. If the drops are added to 
the protein solution with intewals around one second, 
the L2-pha3e fonned wil swell to the llmtt of water 
swelling between each addition. Thus the protein will 
keep the water environment needed during the whole 
preparation process. 

Thus, one embodiment of the daimed method, 
which is of special interest in connection with sensible 
substances, such as proteins, is charactonzed by 
forming a solution of the activo material in the polar 
liquid, preferably water, as well as a mixture of ttte 
monoglyceride and the triglyceride and adding ttie 
monoglyceride-triglyceride mixture dropwisely to the 
solution of said active naterial in the polar liquid. 

X*eHPJ®&aj®Si9j24S^^. m°tl 
hrome c solution in water, which is then transferred 
into an"L2-phase formed by monolein-soybean oil 
(weight 7:3) gives a final protein concentration in the 
L2-phase of 0.6%. When this L2-pha3e is kept in con- 
tact with a water phase, with 1 cm> of each phase and 
1 cm^ in contact area In between. It takes about two 
days unUI the protein concentration in the outside 
water has reached the equilibrium value. 

The preparation of L2-ph8se containing bioactive 
substances of more simple types, like hydrocorbsone 
or vitamins, can be prepared by mere muting of the 
ingredients in the desired proportons. Then it « just 
to wait for equilibrium to be reached, as the L2-phase 
Is thennodynamically stable. 

With reference to the method according to the 
invention it shouW also be added that those preferable 
embodiments which have been described above In 
connection with the composition are simllariy applic- 
able to the method and need not be repeated here. 

Finally, the present Invention also relates to the 
use of the above-mentioned L2-pha»e, including all 
preferable embodiments thereof, to encapsulate a 
biologically activo material in order to obtain a prepa- 
ration giving a controlled release of said biologically 
active material. As has been mentioned above this 
use is especially interesting in connection with sens- 



ible substances such as proteins. 
EXAMPLES 

Some embodiments of the Invention will now be 
described more In detaH by the following non-lkniting 
examples. 

Example 1 

100 mg of lysozyme Is disaoNed In 1 g of waten 
This solution is mUed at 40«C with a mbcture of 3 g of 
soybean ol and 7 g of sunflower oil monogly«rdes 
lastwnentloned mbdure being dropwisely added to 
15 aaWlysozyme solution. The L2-phasefbmnedmereby 
exhibits a slow release of the protein molecules into 
water In the emritonmenL A droplet thereof under the 
eye-lkj wfli provide an antimicrobial effect during sev- 
eral houre. 

20 

Example 2 

1 g of hydrocortison is dissolved In an U-phase 
prepared from 65 g of monodeln. 27 g of dive oil. 5 
25 g of propylene^lycole and 3 g of water. This liquid can 
be used for a transdern»al administration of hydrocor- 
tison. 



Examples 



30 



Benzylpenidllin is used In the form of a saturated 
water solutton to fonn an L2-phase which consists of 
13*»iw/W)"0^penleillin-.soll^iio8^^^^^ ^tJUPB^'ti 
and 27% (w/w) of soybean oil. "Hie Ingredients are 
35 mixed at room temperature unO a transparent single 
phase is obtained. The penicillin Is protected against 
acidic degradatkjn in the stomach. 



40 Claims 

1. A controlledH^lease composition for a biologi- 
cally active material, characterized In that sakJ 
biologically active material has been dissolved or dis- 
45 persed In an L2-phase comprising 

(a) at least one monoglyceride of an unsaturated 
fatty add having 16-22 carbon atoms or a veget- 
able or animal oil containing such a monog- 
lyceride. 

50 (b) at least one triglyceride of at least one unsatu- 
rated fatty add having 16-22 cartjon atoms or a 
vegetable or animal oil contelnlng such trig- 
lycerides and 

(c) at least one polar liquid selected from water. 
5S glycerol, ethylene glycol and propylene glycol. 

2 A composition according to daim 1. charac- 
terized in that said monoglyceride is a monoglycende 
of an unsaturated fatty add having 18 cartJon atoms 
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or a vegetable or animal oi containing the same. 

3. A composition according to daim 2, charac- 
terized in that said monoglyceride is selected from 
monoolein and monoiindein or a vegetable or animal 

oB containing the same. 5 

4. A composition according to anyone of the pre- 
ceding claims, characterized In that said triglyceride 
is a triglyceride of an unsaturated fatty add having 18 
cartx}n atones or a vegetable or animal oil containing 

the same. io 

5. A composition according to daim 4, charac- 
tedzed in that said triglyceride ts tn soybean oQ. 

6. A composition according to any one of the pre- 
ceding daims. characterized in that the weight ratio of 
monoglyceride to triglyceride Is within ttie range of is 
from 1:1 to 3:1, preferably from 2:1 to 2,5:1, especially 

7:3. 

7. A composition according to any one of the pre- 
ceding daims, characterized In that the bidoglcally 
active material is selected from phamiaceutical conrv 20 
pounds, such as antibiotics, proteins, steroids, vita- 
mins and nudeic acids; compounds for agricultural 
uses, such as pesticides, fertilizers and trace ele- 
ments; and feromones. 

8. A composition according to any one of the pre- 25 
ceding daims, characterized in that the bidogically 
active material is present in an amount of 0,1-10% by 
weight of a ready-to-use composition. 

9. A composition according to any one of the pre- 
ceding daims, characterized by a water content of 4- 30 
12. preferably 5-10, % by weight. 

10. A composition according to any one of the 
preceding dainr^s. characterized bycontaining sodium 
chloride as a release rate modifying agent 

11. A phanmaceuticai composition according to 35 
any one of the preceding daims, characterized in that 

it contains a phannaceutically acceptable earner use- 
ful for oral, rectal or transdermal administration or for 
inhalation. 

12. A method of preparing a controlled-rBlease 40 
composition according to any one of daims 1-11, 
characterized by fonming a mixture of said monog- 
lyceride and triglyceride in such amounts thereof that 

an L2-pha8e is fornied when said mixture is contacted 
with the pdar liquid selected from water, glycerol, 45 
ethylene glycol and propylene glycol, and adding the 
biologically active niaterial to dissolve or disperse the 
same in said L2-phase, said addition being made t>ef- 
ore, during or after the fonmation of said L-2-pha3e. 

13. A method according to daim 12, which is so 
especially useful for sensible substances such as pro- 
teins, characterized by forming a mixture of said 
monoglyceride and triglyceride, dissdving the biologi- 
cally active material in the polar liquid, preferably 
water, and dropwisely adding the nx)noglyceride-trig- 55 
lyceride mixture to the solution of biologically active 
material in said polar liquid. 

14. Use of an l_2-phase as defined in any one of 



daims 1-11 to encapsulate a biologically active ma- 
terial, preferably a protein, so as to obtain a prepa- 
ration giving a controlled release of said biologically 
acth^e nrtaterial. 



Revendlcatlona 

1. Composition d liberation contr6(6e pour une 
substance bioJogiquenf>ent acth^e. caractdris^ en ce 
que ladtta sut)8tance blologlquement active est dis- 
soute ou dispers^e dans une phase L2 comprenant : 

(a) au molns un nr»onoglyc6ride d'un adde gras 
Insaturd posaMant 16 d 22 atomea de carbone 
ou une hulle v^g^tale ou animaie contenant un tel 
nnonoglyc6ride, 

(b) au molns un triglyc^'de tfau nruins un adde 
gras Insaturd poss6dant 1 6 & 22 atomes de car- 
bone ou une huile v6g6tale ou anknale contenant 
de tela triglyc^des, et 

(c) au moins un liquide polare s^lectionnd panni 
I'eau, le glycerol, r6thyI6neglycol etie propyldne- 
glycol. 

2. Composition selon la revendication 1, caract6- 
ris^ en ce que ledit monoglyceride est un nwnogly- 
c^ride d'un adde gras insaturd poss^dant 18 atomes 
de carbone ou une huile v^g^tale ou animaie le conte- 
nant 

3. Composition selon la revendication 2, caracte- 
ris6e en ce que ledit monoglyceride est seiectionne 
pannrti la monooieine et la nnonolinoieine ou une huile 
v6getaje ou aninnaie les contenant 

4. Composition selon I'une quelconque des 
rave ndi cations precedentes. caract6risee en ce que 
ledrt triglyceride est un triglyceride d'un acide gras 
insature possedant 18 atones de cart>one ou une 
huile vegetale ou anin^ale le contenant 

5. Composition selon la revendication 4. caracte- 
risee en ce que ledit faiglyceride se trouve dans de 
rhuile de soja. 

6. Composition selon I'une quelconque des 
revendications precedentss, caracterisee en ce que 
le rapport pond6ral du monoglyceride au triglyceride 
estcomprisdansia plage de 1:1 6 3:1,de preference 
de 2:1 e 2,5:1, et est notamment ega) e 7:3. 

7. Composition selon Tune quelconque des 
revendications precedentes. caracterisee en ce que 
la substance bidogiquenrkent active est s6lectionnee 
panmi des composes phannaceutiques tels que des 
antibiotiques. des proteines, des steroTdes. des vita- 
mines et des addes nudeiques ; des composes e 
usage agricde, tels que des pesticides, des engrais 
et des oligcHeienrwnts ; et des pheronomes. 

8. Composition selon I'une quelconque des 
revendications precedentes, caracterisee en ce que 
la substance bidogiquenr>ent active est pr6sente en 
une quantit6 comprise entre 0,1 et 10 % en poids 
d'une composition prfite d Temploi. 
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9 Composition salon Tune quelconque des 
^vendiSonTprtc^dentes. caract^rj^ 
teneur en eau comprise entre 4 et 12. de prtWrence 
entre 5 et 10 % en poids. 

10. Composition seton Tune """"'/^ 
revendications prtcWentes. '^'^^'^J^^^^ 
qu-elle contiont du ctMorure de sodium comme agent 
modifiant la Vitesse deliberation. 

11. composition phannaceutiqj^-^^ 
quelconque des revendlcations PJ^J";^ 
lisAe en ce qu'elle contient un v*hlcule phanwiOBO- 
S^'n" aLptaWe. utile pour J---;^';^''- 
orale. rectale ou percutan«e ou Pou^ „ . 

12 ProcW* de prtparation tfune composmoni 
lit^rSL^e aelon Tune quelconque d« «5 

'^^Bons 1 ft 11. caraC^cW P« taj«rr«^ 
Junm*.angedesdltan«no9ly^rideetJJly^^^^ 

des quantit6s tsHes que se torn- une Ph«»« '"J^ 
que Lt melange est mis en contactj^^^^^ 
poiaire s«ectionn* pamM I'eau. le OWcJto'. **V«"^ 
Jtycd et te propylftnefllycol. et par I addition deja 
Jjbstanca bidoglquement active en vue de sa d^ 
lution ou sa dispersion dsns ladite phase U. lad to 
addition 6tant effectu6e avant, pendant ou apr*s la 
formation de ladite phase U. „ 

13 Proc6d6 8elonlarBvendication12.parbculifr- 

rement" utile pour les substances ""^"^'^'^.i;; 
,es prot6ines. caract6risA par 'a.^^T^" 
maange desdits monofllyc6ride et tr^lyc4nde. la d.^ 
scutton de la substance biologiquement acjve dans 30 
,e liquids pdaire. de pr«6rence de I'eau. -t 1 add*on 
nole ^-.goutte .du milange de monoglyc^J^de-fr^y- 
c^e srsolution de substance biologiquement 
active dans leditliquidepolaire. 

14 Emploi d-une phase L2 telle que d6f,nie dans 35 
rune des revendications 1 6 11 pour encapsuler une 
aut^unce btologiquement active, de pr* ^rsn^une 
protAlne. de fapon 6 obtenir une pr6paraton pennst- 
unt une liberation contrtl6e de ladite substance b.c^ ^ 
logiquement active. 

Patentanspruche 



1 zusammensetzung mtt regulierter Frelsettung « 

fijrein bidogisch aktives Material. d«lurch gekenn- 

,.lchn.t dSa das bldogisch aWlve Material In einer 

L2-Pha3e gelftst Oder dispergiert wurte. die folgende 

Komponenten umfaUt 

(^wenigstenseinMonoglycerid einer ungesfit- 50 

igten Fettsflure mtt 16 bb 22 Kohlenstoflatomen 
Oder ein pflanzliches oder tierische Ol. das ein 
solches Monoglycerid enthttt; 

(b) wenigstens ein Triglycerid wenigstens e.ner 
Lgesatliglen Fettsflure mit 16 t^s 22 Kohler. 55 
stcrffatomen oder ein pflanzliches oder t«nsches 
61, das seiche Triglyceride enthait; und 

(c) wenigstens eine polare Flussigkeit. gewfihlt 



unter Wasser/Glycerin/Ethylenfllykol und Propy- 

2 Z^mensetrung nach Anspnich 1. dadurch 

flakennxelchnat. dafi das Monoglycerid em Mono- 

SJ^rid oinerungesattiflten FettaSure •nJiaKoWen- 

Jtotratomen oder ein pAanziich^ oder bensches Ol 

ist. das dieses Monoglycerid enttifllt _ 
3.ZusammensetzunflnachAnspn,ch2.d.durch 

8.k.nnz.lch,«t. daB das Monogjrcend gewflhlt bt 
Inter Monooleln und Monolinoleln odereinsm pflanz- 
llchenodertieri8chen0l.da8dleBeenthfllt 

4 STammensetBing nach Irgendeinem der vor- 

angehenden Anaprfiche. d«lu«h 9*«""«-»^"«^ 
;rdasTrifllyce.1delnTriglyceridelnerunge.^ten 

Fetlaaure mlt 18 Kohlenatoffatomen oder em pHar^ 
Ses Oder tierisches Ol ist. das dieses Tnglycerid 

'"*tLammensetangnachAnspn.ch4. dadurch 
flekennxelchnet daB das Triglycerid In Sojabohne- 

nfil vorhanden Ist 

6 Zusammensetzung nach Irgendeinem der vor- 

angehenden Anspruche. dadurch fl««'«"'«-'f 
dafl das Gewichtsvertifiltnis von Monoglycend zu Tn- 
glycerid Im Berelch von 1:1 bb 3:1 liegt.vorzugsv«.se 

von 2-1 bis 2.5:1 . insbesondere bei 7:3. 

7 zS8an;mensetzung nach Irgendeinem der vor- 
angehenden Anspruche. "J; 
daB das biologisch aktive Material fle^ahtt «t unl« 
ptomazeutischen Verbindungen wle belsp«lswelse 
Ko*a. Protelnen. Steroiden. VHaminen und 
rSauren. Verbindungen fOr landwirt«:hamjje 
Z^e wie be«pielsweise Pestiziden, Dungem.tteln 

und Spurenelementen uodPherqjnonen. _ 

8 Zusammensetzung nach irgendeinem der vo - 

anoehenden Anspruche. dadurch gekennxelchnet. 

dSts biologisch aktive Material in einer Menge von 
0.1 bis 10 Gew.-% einer gebrauchsfert«en Zusam- 

nJensetzung zugegen 1st 

9 Zusammensetzung nach irgendeinem der vor 

angehenden Anspruche. charakterisiert <J"rch e.nen 
Zsergehalt von 4 bis 12 Gew..%. vorzugsweise 5 

""Vo^Z^MmmenseUung nach irgendeinem der 

vorangehenden Anspruche. charakterisiert durch 

elnenGehalt an Natriumchlorid als MHte^ zur Mod-fi- 

ziening der FrelsetzungsgeschwIndigkelL 

lT Phamiazeutische Zusammensetzung gemSB 

irgandeinem der vocangeherKlen Anspniche. 

Siurch flekennxelchnet daB sie «^"«^Pham«- 
:^schannehmbarenTr6gerenth6MernuU^ch.s 

fur elne orale. reWale oder transdemiale Verabre^ 
Chung Oder zur Inhalation. 

12. Verfahren zur Herstellung einer Z^sammer. 
setzung mtt n^flulierter F,e«eUung gemlB irgend^J 

;rd:Btn:^^p^^^^^ 
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Mischung mit der pdaren FICssigkelt in Kontakt 
gebracht wird. die gewfihlt ist unter Wasser. Glycerin. 
Ethylenglykol und Propylenglykol. und Zugeben des 
biologisch aktiven Materials unter LAsen oder Disper- 
gieren desselben in der L2-Pha8e. wobei die Zugat)e s 
vor. wdhrend oder nach der BUdung der L2-Phase 
erfotgt 

13. Verfehren nach Anspruch 12, weiches Inebe- 
sondere nOtzIkih ist fOr ennpfindliche Substanzen wie 
beispieisweise Proteine, oekennzeichnet durch io 
Hersteilen einer Mischung des Mono^yoedds und 
Triglycedds, LAsen des bk)fogisch aktiven Materials 

In der polaren FlOaslgkett, vorzugsweise Wasser. und 
tropfenwelse Zugat>e der MonogiycerU-Trlglycerk}- 
Mischung zur ij&sung des biologisch aktiven Mate- is 
rials In der polarsn ROsslgkelt 

14. Verwendung einer l_2-Phase, wie sie In ir- 
gendeinem der AnsprOche 1 bis 11 definiert ist, zum 
EInkapseIn eines bk>logisch aktiven Materials, vor- 
zugsweise eines Proteins, unter Ertiatt einer Zubereh 20 
tung. die eine regutierts Freisetzung des bologisch 
aktiven Materials erglbL 
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